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ANNEX 4B:    CHANGES IN THE ESTIMATED DOSE
FOR A-BOMB SURVIVORS

The New Dosimetry, DS86

The analyses of radiation effects among the Japanese A-bomb survivors
in this report make use of new dose estimates developed in a five-year
study by Japanese and American scientists. This binational study resulted
in a new dosimetry system, designated DS86, which is documented in two
recent Radiation Effects Research Foundation (RERF) reports (RERF87,
RERF88). The reassessment of A-bomb dosimetry consisted of a careful
review of information on the number of fissions that occurred in the A-bomb
explosions and detailed calculations of neutron and gamma ray transport
through weapons materials and the intervening air. This was followed by
Monte Carlo calculations of the radiation field within Japanese houses,
which also take into account the shielding provided by neighboring houses,
and finally, the organ doses received by survivors having various shielding
circumstances, location, orientation, and size.

The calculational program was supported by new measurements of
gamma-ray kerma to roof tiles by means of thermal luminescence and
a reevaluation of the measurements of neutron-induced radioactivity that
were made after the bombings by Japanese scientists. The dose reassess-
ment was reviewed by a National Research Council (NRC) panel which
concluded that the new dose estimates are more accurate and more soundly
based than those used previously, and that they should be used in the assess-
ment of radiation risks (NRC87). Nevertheless, investigations to determine
the precision of the estimated doses and to account for differences between
measured and calculated thermal neutron fluences are continuing.

A Comparison of DS86 and T65D

Doses estimated with DS86 differ from the tentative 1965 dosimetry
(T65D) system estimates (Au77, Mi68) used by RERF before 1987 and
by previous BEIR Committees (NRC72, NRC80). Before outlining these
differences, it is necessary to identify the various ways dose estimates for the
A-bomb survivors have been specified, as this can be a source of confusion
when comparing results obtained with the new and older dosimetries.

In RERF reports, particularly those on the Life Span Study, individual
survivors are categorized in terms of the incident radiation, i.e., the kerma,
at the location where a survivor was exposed. If a survivor was outside
and not near buildings or other structures, the kerma at this location is the
"free field tissue kerma in air" (FIA kerma), but more often survivors were
in houses or otherwise shielded. In such cases, the kerma is smaller than
the FTA kerma at the same location.